Introduction {#sec1-1}
============

The subepidermal immunobullous diseases (SIBD) are a group of disorders characterized clinically by the presence of cutaneous and/or mucosal blisters and histologically by subepidermal blister formation. It encompasses bullous pemphigoid (BP), epidermolysis bullosa acquisita (EBA), cicatricial pemphigoid (CP), pemphigoid gestationis (PG), linear IgA dermatosis (LAD), dermatitis herpetiformis (DH), and bullous systemic lupus erythematosus (BLSE). Another common feature to these conditions is the deposition of immunoglobulins and complement at the basement membrane zone (BMZ), with the exception of DH where IgA deposits are found in the dermal papillae.\[[@ref1]\]

BP is the commonest type of SIBD; clinical and histopathological features of BP may often be confused with EBA. Direct immunofluorescence (DIF) and indirect immunofluorescence (IIF) typically demonstrate linear deposition of IgG and C~3~ in the BMZ in both conditions.\[[@ref2]--[@ref4]\] These features have resulted in the misdiagnosis of EBA as BP or vice versa, in many patients. Although immunoelectron microscopy (IEM), immunoprecipitation, and immunoblotting have been employed to distinguish between these conditions, they are expensive, technically demanding and not widely available.\[[@ref5]--[@ref8]\] To overcome this problem, salt split technique (SST) using 1 mol/L NaCl was introduced in 1984 to differentiate pemphigoid group from other SIBD.\[[@ref9]\] This study was undertaken with the aim of evaluating the utility of direct SST and comparing it with the routine method of immunofluorescence in the diagnosis of SIBD in a tertiary care hospital in South India.

Materials and Methods {#sec1-2}
=====================

Patients attending skin OPD of a tertiary care hospital, between October 2007 and September 2008 with a provisional diagnosis of SIBD were enrolled in the study. Detailed history and thorough clinical examination was carried out for each case, and the findings were recorded in a predesigned format. The study was approved by the institutional ethical committee review board. Written informed consent was obtained from all the patients. Two perilesional punch biopsies (each 3.5 mm), one for DIF and other for direct salt split, were collected after prior anesthetization with xylocaine 2%. DIF and IIF (in two dilutions of 1:10 and 1:80, using normal skin as substrate) were done in all cases as per standard reference. Results were recorded by the same observer and intensity of staining were graded subjectively as strong (+++), moderately strong (++), weak (+), or negative (-). Additional biopsy for histopathological study (H and E) was carried out in five patients who had fresh intact vesicle.

Salt split technique {#sec2-1}
--------------------

Punch biopsy samples were incubated in 5 mL of NaCl (1 mol/L) at 4ºC for 24 h. The epidermis was then teased from the dermis with the use of a fine forceps. The specimens were then processed in the same manner and treated with IgG and C~3~ conjugates as in DIF.

Results {#sec1-3}
=======

Fourteen (five males and nine females) clinically suspected cases of SIBD were enrolled in the study. Average age of presentation was 57.3 years (range, 10-80 years). Duration of the disease varied from 2 weeks to 3 years (mean duration 7.8 months). All cases were diagnosed clinically as BP; histopathological study (Hematoxyline and Eosine) from the fresh blister in five patients was consistent with the diagnosis of BP.

DIF was positive in all the 14 (100%) patients, whereas IIF was positive in only seven patients. A linear BMZ band with IgG and/or C~3~ was seen in all patients clinically diagnosed as BP \[[Table 1](#T1){ref-type="table"}\]. In addition, five patients showed weak BMZ deposition with fibrin. Other immunoreactants deposition was not seen in patients with BP.

Results of direct salt split study \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\] are depicted in [Table 2](#T2){ref-type="table"}. Two patients showed exclusive floor pattern on salt split study; diagnosis was then revised and they were labeled as EBA.

###### 

Results of DIF and IIF in clinically suspected BP (*n* = 14)
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![Floor pattern of BMZ band with C~3~ in EBA (DIF ×20)](IJD-55-334-g003){#F2}

###### 

Results of salt split study (*n* = 14)

![](IJD-55-334-g004)

Therefore, with the help of DIF, IIF, and salt split studies, we were able to confirm the diagnosis of BP in 12 out of 14 cases and rectify the diagnosis of two cases. DIF was found to be 100% sensitive and specific whereas sensitivity of IIF was 50% in our patients with SIBD.

Discussion {#sec1-4}
==========

BP was the commonest type (85.7%) of SIBD in our study followed by EBA (14.3%). Wong and coworkers made similar observations; however, Nanda and coworkers reported high prevalence of PG in Kuwait.\[[@ref1][@ref10]\] We did not encounter any other types of SIBD during the study period.

DIF is considered as the gold standard for the diagnosis of SIBD. Sensitivity of DIF and direct salt split was 100% in our patients. Beutner *et al*. have made similar observations.\[[@ref11]\] IIF had low sensitivity (50%) in our study. Hence, indirect SST would have resulted in lower sensitivity than that of direct technique. Domloge-Hultsch *et al*. have expressed similar apprehension.\[[@ref12]\] Further, there was no correlation between the disease activity and titer of circulating antibodies in our study. IgG was positive in 100% cases both by DIF and direct salt split whereas C3 was found positive in 13 of the 14 (92.9%) samples of clinically diagnosed cases of BP. This is consistence with the findings of Satyapal *et al*. who found C~3~ alone or in combination with other immunoreactants in 90% of cases. \[[@ref13]\]

EBA has three modes of presentation; clinically, inflammatory form of EBA masquerades as BP.\[[@ref4]\] These patients will have tense blisters on erythematous or urticarial background which heals without scarring or milia formation. However, these two disorders are distinct biochemically. It is imperative for the clinician to make every effort to distinguish BP from EBA for two simple reasons. EBA has been known to be associated with various systemic diseases such as inflammatory bowel disease (IBD); so, necessary investigation should be done in all cases of EBA to rule out such underlying conditions. Another compelling reason to establish the correct diagnosis is to predict the course of the disease, as EBA is relatively resistant to treatment.\[[@ref14]\] SST using 1 M NaCl is a simple tool which aides in the differentiation of BP from EBA.\[[@ref15][@ref16]\] In this study, we have shown that 24 h (as against 72 h) incubation could reliably split the skin at dermoepidermal junction, thereby avoiding the longer hours of incubation. The majority of our cases took a roof (epidermal) pattern, suggesting the diagnosis of BP. This is in contrast to the findings of Satyapal *et al*. who observed that mixed type to be the common pattern of staining in their patients.\[[@ref13]\] Gammon *et al*. noted that BP patients consistently took epidermal or mixed staining.\[[@ref8]\] Patients with IgG on the floor pattern of SSS represent about 12% of patients with IgG at dermal-epidermal junction.\[[@ref17]\] It is generally believed that floor pattern of staining corresponds to the diagnosis of EBA. Same criterion was adapted by earlier studies when assessing the prevalence of SBID in various parts of the world.\[[@ref1][@ref10]\] This was further supported by Zhu *et al*. who had shown that four out of five serum samples with dermal reactivity on indirect IF and SSS reacted with EBA antigens.\[[@ref18]\] On the basis of these facts, we revised the diagnosis in two of our cases to EBA who showed only floor pattern. However, Ghohestani *et al*. using the SSS on indirect IF and immunoblotting methods have shown that 2% of their patients with floor pattern of staining were suffering from BP.\[[@ref19]\] They argued that dermal pattern of staining is not specific for EBA autoantibodies as it may be seen with antibodies to type IV, laminin 5, or type XVII (i.e., BPAg2). In contrast, they concluded that there was a good correlation between roof (epidermal) pattern and combined pattern of staining with BP.

We conclude that direct SST is a simple, cheap, and easy tool and should be routinely employed in immunofluorescence study of patients with SIBD. Roof pattern of staining is highly suggestive of BP; one needs to be careful when dealing with floor pattern. Although it generally indicates the diagnosis of EBA, further testing (such as immunoblotting, immunoelectron microscope, or indirect IF using toad skin\[[@ref20]\] ) may be necessary to confirm the diagnosis.
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